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The invention provides a method of making a semiconductor 
structure that includes a surface layer of silicon, a buried 
insulating layer, and a substrate. The method includes 
implanting atoms through at least a portion of the insulating 
layer; and etching the insulating layer in at least a portion of 
the layer through which atoms have been implanted. 
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zone. For example, in FIG. 3 A, reference 44 designates the 
cylinder or etched zone after a duration AT, reference 46 
designates the etched zone after a duration 2AT, and the zone 
48 is the zone that has been etched after a duration 3AT. 

FIG. 3B illustrates hole 53 leading to the buried layer 
being made at the boundary 57 between the implanted zone 
51 and the non-implanted zone 52, both zones being situated 
in the insulating layer of silicon dioxide. Etching then takes 
place simultaneously in both zones 51 and 52. Etching 
speeds in the two zones are nevertheless different from each 
other. That is why th e^tched zone 54 in the implanted zone 
AT* 51 is, alter duration(AIjmuch larger than the corresponding 

zone 64 jnjh e non-implanted region 52. Similarly, after a 
aL&T duratiodSA& the etched region 56 is larger than the etched 
3£T / region 6t>, and after a aurauorQAp the region 58 is larger 
than the region 68. 

FIG. 3C illustrates hole 62 created in the center of an 
implanted zone of concave shape 60 situated in the zone 59 
that is otherwise not implanted, thus making it possible to 
create a cavity 69 of square or substantially square shape. In 
this case, references 65,67, and 6 9 designate the cav ities 
AT) 3mT ? obtaine d after respective durationsf^T 2 AT, and 3 AT) 
Artel 3 AT * FIG. 4 is a perspective view corresponding to the case 
shown in FIG. 3B; references 34, 36, 38 have the same 
meanings as in FIG. 2B. The two half-cylinders 58 and 68 
pass through the layer of insulation 36 in a direction per- 
pendicular to the plane of said layer and to the plane of the 
surface layer of silicon 34. FIG. 4 also illustrates in phantom 
the hole 40 that is used to direct etchant to the buried 
insulation layer, with this hole 40 placed on the boundary 57 
between the implanted 51 and non-implanted 52 regions. 
For clarity, a portion of the surface layer has been omitted, 
it being understood that this portion would remain intact 
unless etched or otherwise removed. 

FIG. 5 shows an SOI structure 70 in which the surface 
layer of silicon 72 and the insulating or oxide layer 74 have 
been treated by a flux of ions only to a depth marked by 
plane 76 (the ion implantation zone or plane). In other 
words, the insulating or silicon dioxide layer is divided into 
a top portion 78 through 20 which the flux of ions has 
passed, and a portion 80 through which the flux of ions has 
not passed. The speed of etching is then different in these 
two zones, making it possible to realize etched patterns of 
section or diameter that varies along an axis perpendicular to 
the 25 plane 76 or to the plane of the layers 72 and 78. 
Reference 82 designates a supporting substrate. 

FIG. 6 is a perspective view showing the result of etching 
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are both in a non-implanted region. These zones therefore 
both have the same diameter or the same dimension and they 
constitute an etched zone 98. 

It is thus possible to make etched zones situated at depths 
or at mean depths that are identical or different within the 
layer of insulation in an SOI structure, these depths being 
measured from the top of the insulating layer, i.e. where it 
makes contact with the surface layer 34, 72 of silicon, or else 
being measured from the top surface of the surface layer of 
silicon. 

In another aspect, the invention makes it possible to define 
regions in an insulating layer such as the layer 4 of FIG. 1 
in which the speeds of etching in said layer differ from one 
region to another. The insulating layer then presents at least 
15 a first region and a second region having respectively first 
and second etching speeds that are different from each other. 

In an alternative embodiment, the point or location where 
etching begins may be situated in a zone that is not 
implanted, with etching subsequently propagating into a 
20 zone that has been implanted in which etching takes place at 
a speed that is different from the speed at which it takes place 
in the non-implanted zone. 

Combining these various techniques mentioned above 
makes it possible to make etched zones having various sizes 
in two or three dimensions. Thus, in FIG. 6, the diameter or 
largest dimension or characteristic dimension in each por- 
tion or etched zone, or the section of said portion or etched 
zone, varies both in the plane of the layer 74 and in a 
direction perpendicular to the plane. 

It is thus possible to make at least two etched zones in a 
layer of insulation in an SOI structure, which zones present 
a first diameter or a first maximum or characteristic dimen- 
sion, a second diameter or second maximum dimension, 
different from the first diameter or the first maximum or 
35 characteristic dimension, and possibly situated at different 
depths in the insulating layer. 

One and/or both of these zones may be square in section 
(as in FIG. 3C) or it may be cylindrical (FIG. 3A) or 
semi-cylindrical (FIG. 3B). Other shapes can also be made, 
40 depending on the shape of the mask initially selected for 
implantation purposes and on the point or location where 
etching is begun in the implanted region or outside it. 

It is also possible to make a cavity of section that is 
elliptical or polygonal or partially elliptical and partially 
45 polygonal in a plane or mean plane parallel to the layer of 
insulation. 

The zone in which atoms are implanted can be of any 
shape whatsoever, such as convex, concave, or any other 
shape. This shape of the zone in which atoms are implanted 
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the insulating layer 74. As in FIG. 4, the hole for directing 50 is associated with the final shape desired for the cavity. The 
•etchant is illustrated in phantom, with the hole 40 again 
being placed on the boundary 97 between the implanted 51 
and non-implanted 52 portions. Again, part of the surface 
layer has been omitted for clarity in viewing the remaining 
portions of the structure. 55 

In the implanted zone 78, the etched zone 88 is similar to 
the etched zone 58 in FIG. 4, however this occurs over a 
thickness that is smaller than the total thickness of the layer 
36. Etching also takes place in the portion 80, but at a speed 



shape can be obtained by selection of a mask of similar 
shape, which mask is applied to the surface of the article 
prior to implantation. For example, a concave zone can be 
obtained by the application of a mask that defines a concave 
open area. 

Furthermore, placement of the etchant hole in the center 
of the shape will assist in minimizing of the etching of 
adjacent non- implanted areas. Also, a plurality of etchant 
introduction holes can be made and placed at selected sites 



that is slower, thus giving rise to an etched zone 90 situated 60 within the shape to maximize removal of only the implanted 



beneath the zone 88 i.e., at a mean depth that is deeper than 
the mean depth of the zone 88. In the plane of the layer 74, 
and beyond the boundary 97 between the implanted zone 
and the non-implanted zone, two portions of insulation 
situated at two distinct depths have also been etched (each 
facing a respective etched zone 88 or 90), however in these 
zones etching has taken place at the same speed since they 
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insulation layer in the shape. As a simple example, consider 
a shape in the form of the number 8; an etchant hole can be 
placed in each of the top and bottom sections of shape so that 
etching of the shape is optimized. 

Regardless of the invention involved, electronic compo- 
nents such as transistors for example can subsequently be 
made in the surface layer of silicon 2, 34, 72. The zone 



